Abstract-In the sensorless speed control of induction motors with direct field orientation, the rotor flux and speed information are dependent on the observers. However, the exact values of the parameters that construct the observers are difficult to measure and changeable with respect to the operating conditions. When the motor parameters are changed and thus different from the preset values, the estimated flux will deviate from the real values. To make flux estimation robust to parameter variations, a flux observer is proposed in the paper. The stability of the method is proven by Lyapunov theory. 
I. INTRODUCTION
Larger industrial applications require high performance motion control with four quadrant operation including field weakening, minimum torque ripple, rapid speed recovery under impact load torque and fast dynamic torque and speed responses. Although torque and flux are naturally decoupled in DC motor and can be controlled independently by the torque producing current and flux producing current. If it is possible in case of induction motor to control the amplitude and space angle (between rotating stator and rotor fields), in other words to supply power from a controlled source so that the flux producing and torque producing components of stator current can be controlled independently, the motor dynamics can be compared to that of DC motor with fast transient response. To get ideal decoupling, the controller should track the machine parameters and for this, various adaptation methods have been proposed [1] , [2] .
A. Vector Control
The implementation of vector control requires information regarding the magnitude and position of the 
B. Observers
Estimation of unmeasurable state variables is commonly called observation. A device (or a computer program) that estimates or observes the states is called a state-observer or simply an observer.
The estimator which does not contain the quantity to be estimated can be considered as a reference model of the induction machine. In MRAS [3] , in general a comparison is made between the outputs of two estimators. Kalman filter [4] is another method employed to identify the speed and rotor-flux of an induction machine based on the measured quantities such as stator current and voltage. Kalman filter approach is based on the system model and a mathematical model describing the induction motor dynamics for the use of application. It has the advantage of tolerating machine parameter uncertainties. The neural network based sensorless control algorithms have the advantages of fault-tolerant characteristics. Proposed work is based on full order observer with assumed stator current, here stator voltages are measurable & rotor angular speed is also measurable. Proposed scheme of flux observer [5] uses the observer in which poles can be allocated arbitrarily.
II. FLUX OBSERVER

A. Flux Observer of Induction Motor
Let, 
And load disturbance, 
B. Scheme for Flux Estimation
The flux information is needed in induction machine control for the purpose of synchronous angle and synchronous speed estimation, flux regulation and torque regulation. Accurate flux estimation is very crucial in the control of induction motor drives and induction generators using vector control or direct torque control (DTC).
In order to have a fast acting and accurate control of the induction machine, the flux linkage of the machine must be known. It is, however, expensive and difficult to measure the flux. Instead, the flux can be estimated based on measurements of voltage, current and angular velocity.
In the sensorless speed control of induction motors with direct field orientation [6] , the rotor flux and speed information are dependent on the observers. However, the exact values of the parameters that construct the observers are difficult to measure and changeable with respect to the operating conditions. When the motor parameters are changed and thus different from the preset values, the estimated flux will deviate from the real values. To make flux estimation robust to parameter variations, a flux observer is proposed in the paper. System observer structure is shown in Fig. 1 . The stability of the method is proven by Lyapunov theory. 
The error dynamics is obtained by substituting (5) from (4), to give, 
The estimated dynamics of motor becomes, Subtracting (1) from (7) gives, 
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With estimations the equation (2) becomes,
Subtracting (9) from (2) gives, 
In (12) the observer input is given by o u along with the observer input matrix G [7] . Then subtracting (12) from (2) shall lead to the same equation (10) 
III. SIMULATION AND RESULTS
In this paper, the state dynamics of induction machine with observer is simulated. Simulation models and results are explained. And conclusion from results is discussed at last of paper.
The rating and parameter of three phase induction motor taken for simulation are given in Table I [9] . In this work, Matlab 7.3 simulink is used to simulate the state dynamics of motor with observer. 
A. Under No Load
The simulation results under no load conditions are shown in Fig. 2 and Fig. 3. Fig. 2 shows observed quadrature axis rotor flux and Fig. 3 shows observed direct axis rotor flux.And Fig. 3 and Fig. 4 are showing the error in quadrature axis rotor flux estimation under no load and direct axis rotor flux estimation under no load respectively. The simulation results under load condition (Load: step (amplitude 1980) at t = 4 second.) are shown in Fig.  6 and Fig. 7 . Fig. 6 shows observed quadrature axis rotor flux and Fig. 7 shows observed direct axis rotor flux.And Fig. 8 and Fig. 9 are showing the error in quadrature axis rotor flux estimation under load and direct axis rotor flux estimation under load respectively.
B. Under Load
IV. CONCLUSION
This paper has presented a new approach for estimating a rotor flux based on the adaptive control theory. This approach can lead to a direct field oriented induction motor control without speed sensors. The influence of the parameter variation on the flux estimation can be removed by the proposed parameter adaptive scheme. The validity of the adaptive flux observer has been verified using simulation. Error in direct axis rotor flux (b) Time (second) 
